This paper describes the teaching of psychological report writing at Karolinska Institutet and the efforts to improve it through the introduction of formative assessment applied as peer and teacher review. 48 fourth-year psychology students were required to write a psychological report. Half of the students also participated in a non-mandatory peer review of a first draft. All students handed in a preliminary version of the report, had it reviewed by the teachers and made alterations before handing in a final version. The results showed that both peer review and teacher review were valuable methods in the teaching of psychological report writing.
Introduction
Writing a psychological report is a complex task. Not only does the psychologist need to have very good writing skills per se, s/he also needs to interpret, integrate and prioritise findings from the assessment, to communicate interventions, and to formulate the report in a way that is understandable to multiple audiences such as the patient, his/her family, and professionals other than psychologists. All this should be done while keeping high ethical, legal and culturally sensitive standards. (Brenner 2003; Groth-Marnat and Horvath 2006; Smith Harvey 2006; Wiener and Costartis 2012) .
With the complexity of the task in mind, it would be expected that teachers in psychology programmes would use all available evidence to make their teaching of professional writing such as report writing as effective as possible. However, few studies have been published on the teaching of psychological report writing. Smith Harvey (1997) tested the readability of psychological reports written by students and found that they generally were written in a way that was difficult to understand. When the students were made aware of this and rewrote their reports, the readability of the reports significantly changed for the better. Based on opinions from students that the literature of report writing was difficult to understand, Smith Harvey (2006) later analysed the readability of sixty psychological reports from twenty different textbooks and handbooks, and found them to be within the very difficult range.
In a comprehensive article, Wiener and Costartis (2012) discussed the process of teaching psychological report writing in the context of school psychology, and described the teaching method of the School and Clinical Child Psychology programme at the Ontario Institute for Studies in Education/Toronto University. Case assignments were presented and discussed in class and the students were reminded to align with research on how to write a comprehensible report for parents and teachers. Before writing the report, each student made a graph that showed the organisation of the findings and filled out a form where the key messages of the assessment were formulated. The students also had access to templates, excellent student reports from previous years, guidelines and treatment recommendations. Each student had to write two preliminary and one final draft of the report and to discuss the first draft in one or several meetings with his/her supervisor. The student then had to make necessary and often major changes before handing in a second draft, which usually only resulted in minor changes before the third and final draft was handed in. The students were also encouraged to calculate the readability of their reports. The authors, however, 'humbly acknowledge' (Wiener and Costartis 2012, 134 ) that they did not have research data to support their procedures and stated that research in the area was needed.
Writing a report, gaining feedback and then rewriting it can be labelled as process writing (White and Arndt 1991) . This is an application of formative assessment (feed forward) in the teaching of writing. The general idea is that the student writes at least one draft of his/her work and rewrites it into its final version with the help of comments from a teacher, supervisor or similar. It is a commonly used method within the teaching of academic writing. Despite some methodological shortcomings, some studies have reported the method to be promising (Bharuthram and McKenna, 2006; Vardi 2012) , while others show only small improvements or improvements only among subgroups of students (Court 2014; Covic and Jones 2008; Crisp 2007) .
Besides comments from teachers, a complementary method in the teaching of academic writing is peer review. Both giving and receiving peer review have been shown to lead to reflection on learning (Nicol, Thomson, and Breslin 2014) , an increased commitment to studies (Nicol and Macfarlane-Dick 2006) , and a better understanding of assessment criteria and what constitutes student work of good quality (Gan and Hattie 2014) . To our knowledge, neither peer nor teacher review has been studied scientifically in the teaching of psychological report writing.
The setting of the study
The students at the five-year long Psychology Programme at Karolinska Institutet, Stockholm, Sweden, are taught skills of psychological assessment and report writing at two different levels during their education. During their second year, the students learn basic skills in a course unit lasting 120 h. Advanced skills are taught in a course unit, also lasting 120 h, during their fourth year. The aim is to prepare the students for their future professional careers.
The final assignment of the advanced course unit is to write a psychological report in such a way as would be done in a clinical setting. The requirements of the assignment are to interpret and integrate data from a neuropsychological assessment of a fictitious case with complex problems, including a possible brain trauma or disorder, psychiatric symptoms and psychosocial risk factors, and to write a psychological report. Students are provided with background information including medical documentation and results from 8 to 10 neuropsychological tests and psychiatric rating scales.
There is no general standard for psychological reports, but many psychologists follow a common structure (Goldfinger and Pomerantz 2009; Lichtenberger et al. 2004) , which the students are also required to do. The report should encompass the following headlines: (a) objectives, (b) methods, (c) anamnestic information, (d) observations, (e) results, (f ) evaluation/conclusion, and (g) recommendations. Part f ) should also include a discussion of differential diagnostics. The report is limited to 5 pages (plus an appendix in which the test results should be presented in text, tables and/or graphs). The reports are graded: 'Fail' , 'Pass' , or 'Pass with distinction' . All reports are submitted through the learning management system (LMS) and are assigned a random identification number, replacing the name of the student. In the peer review process, both students are thus anonymous to each other. In the teacher review process, the teachers do not know the identity of the students, but the students know that both teachers read their report. Also, each feedback comment is labelled with the name of the teacher who wrote it.
The authors of the present study, teachers of the course unit, had over the years observed that the assignment was demanding for many students and that the quality of the reports could be improved. Until 2012, the course unit consisted of lectures on psychological assessment and report writing, an individual 10-min tutoring session with each of the two teachers, and access to two exemplary student reports from a previous semester. Changes were made from 2013. The course unit included the same number of lectures but the tutoring was now offered through the LMS, thus enabling all students to take part in all tutoring. The following additions were made: (1) a checklist of report writing, (2) detailed teacher comments in the two exemplary reports, identifying and explaining examples of good writing, (3) anonymous peer review (non-mandatory) of a first draft, and (4) feedback from both teachers on the preliminary version of the report through very detailed comments. The schedule of the course unit included two days wherein the students had an opportunity to make alterations before handing in the final version of the report. We conducted a pilot study with a retrospective design where the grades of the psychological reports written by students before and after the introduction of the new methods were compared. Since the differences in grades were substantial, we decided to study the new teaching methods in detail to increase the understanding of their impact.
This paper thus describes the teaching of psychological report writing at Karolinska Institutet and the efforts to improve it through the introduction of formative assessment applied as peer and teacher review.
Aims
The aim of this study was to increase the knowledge of formative assessment applied as peer and teacher review in the teaching of psychological report writing. The research questions were: (1) whether the quality of student-written psychological reports may improve through a peer review procedure, (2) whether the quality of student-written psychological reports may improve through a teacher review procedure, and (3) how students experience formative assessment when they learn to write a psychological report.
Method

Procedures and participants
All 56 fourth-year psychology students who were active in the course unit of 2015 were informed about the study at the introductory lecture and asked if they were willing to participate. Of those, five chose not to. One student never handed in the preliminary version of the psychological report and two other students did not hand in their final versions in due time. Thus, 48 students participated in the full study. The peer review was not mandatory. Twenty-two students chose to have drafts of their psychological reports peer-reviewed and also reviewed the draft of another student anonymously, while 28 students chose not to (Figure 1 
Measures
The quality of the psychological reports was measured through a scoring template, available to both students and teachers. We have, however, no information if the students used it when they reviewed the draft of a peer. The scoring template was constructed from grading criteria. It included four domains: (1) formalities, (2) content, (3) knowledge, and (4) language, each scored from 1 (minimum) to 5 (maximum). The evaluation of formalities concerned the layout and the formal aspects of the psychological report. Reports exceeding 5 pages were down-scored 1 point. Content referred to the logical consistency of the report and to the clarity of the appendix. The evaluation of knowledge concerned the student's ability to show his/her knowledge in psychological testing, neuropsychology and differential diagnostics. Finally, the readability of the report was calculated through LIX, a rough measure of readability, based on the addition of mean number of words per sentence and the percentage of words consisting of more than six letters (Björnsson 1968) , and the linguistic correctness was scored.
The scoring template was used in the grading of the reports in the following way: to obtain the grade 'Pass' , the score of each domain should be at least 3 and the total score should thus be at least 12. For the grade 'Pass with distinction' the total score should be at least 16. Each of the two teachers scored half of the reports, both in their preliminary and their final versions. The teachers were aware of which version they graded. Grading the final version, the teachers did not have access to previous feedback. Due to the anonymous scoring procedure, one report could thus be scored by one teacher in its preliminary version and by another in its final version. To obtain good inter-rater reliability, both teachers pre-scored ten of the reports in their preliminary versions. The inter-rater reliability was calculated, the results discussed, and more detailed instructions were added to the template. The overall inter-rater reliability (average measures) at this pre-scoring procedure was .871, p = .003. After the update of the template instructions, the overall inter-rater reliability increased slightly, .940, p = .000. Despite high inter-rater reliability, it should be noted that Scorer 1 consistently scored the reports lower than Scorer 2 (Table 1 ).
The student survey was sent out through the LMS and was filled out anonymously. Those students not replying were reminded weekly up to four times. The survey consisted of six questions, three of them exploring the experience of the teachers' feedback, and the remaining three investigating opinions of the peer review procedure. The questions on the experience of the teachers' feedback concerned the extent to which it had been useful (1-5), how much time the student had used to revise his/her report (free text), and the extent to which it had been worth the time (1-5). The first question on the experience of the peer review procedure was whether the student had participated or not, followed by a question on why or why not (free text). The final question concerned the extent to which the peer review procedure had been useful (1-5).
Analyses
T-tests were used to compare the scores of the peer-reviewed and the non-peer reviewed psychological reports. To analyse teacher feedback, the scores of the preliminary and the final versions of the reports were compared to each other through paired t-tests. This analysis method enables the researcher to compare differences between performances of the same subject before and after an intervention, in this case the feedback from the teachers. 
Ethical considerations
Before the start of the study, the local ethics committee in Stockholm was consulted. The decision of the committee was that the status of the study was quality assurance rather than research and thus did not need a formal ethical approval. The committee, however, provided us with an advisory opinion, in which it stated that there were no ethical objections to the study. (2015/1980-31/5) . At the start of the semester, all students were given oral and written information about the study and asked for written consent to participate. Having an assignment evaluated may be unpleasant for many students, but we judged that the discomfort of participating in the current study did not exceed the usual discomfort of having a paper graded. The students were provided with their own results from the scoring template on request. A handful of students chose this option.
Results
Peer review
An opportunity to have a draft of the psychological report reviewed anonymously by another student was offered before the preliminary version had to be turned in to the teachers. Twenty-two students chose this option while 28 did not. There were almost no significant differences in scores between the peer reviewed reports and the non-peer reviewed reports in their preliminary versions. Interestingly, the scores of the final reports differed between the peer reviewed and the non-peer reviewed reports (see Table 2 ). Students participating in the peer review process showed significantly better knowledge and received a significantly higher summarised score.
Teacher review
Paired t-tests were used to investigate whether the scores of the psychological reports increased after the teachers' feedback, i.e. whether the scores of the final reports were higher as compared to the scores of the preliminary reports. As shown in Table 3 , the changes between the preliminary and final reports were positive and significant in all domains.
The student survey
Two thirds of the students answered the student survey (n = 36, 69%). Less than half of them participated in the peer review. The most common reason for participation was the opportunity to have an extra eye on the report, while refraining from participation was mainly due to lack of time (answers in free text). The extent to which the peer review was useful was reported to be lower as compared to the feedback from the teachers: only four students stated that it was large and one student that it was very large. A majority of the students reported that the extent to which the feedback from the teachers was useful was large (n = 16, 44.4%) or very large (n = 5, 13.9%). The time used to revise the report varied between one hour and one day (M = 3.2 h., SD = 2.4 h.). A majority of the students also stated that the extent to which the revision was worth the time it took to complete it was large (n = 18, 51.4%) or very large (n = 6, 17.1%).
Discussion
The findings of the present study indicate that formative assessment applied as peer and teacher review is a valuable method for the teaching of psychological report writing. On a group level, changes between preliminary and final reports were positive and significant in all domains, which suggests that many students made use of the feedback from peers and teachers. Formal aspects such as the structure of reports improved. For example, headlines became more correct and matched content more accurately. The consistency of reports, from aims to recommendations, improved. Facts were straightened out and students showed more knowledge on what to include in the anamnestic information, how to interpret neuropsychological tests, and how to discuss differential diagnostic considerations. Further, the language of reports improved, shown as more professional language, avoidance of jargon and correct grammar. The feedback guided students into ameliorating their professional writing. This is an important finding, given that many psychology students will be doing psychological assessments and writing reports in their future professional careers.
However, all psychological reports of the current study did not gain from the formative assessment. Additional analyses revealed that seven reports (14.6%) did not show any change between their preliminary and final versions and that four reports (8.3%) were scored lower in their final versions. While this in some cases may be the result of a less than perfect inter-rater agreement, it may also be that a few students decided not to rewrite their reports more than marginally. It cannot be ruled out that comments on the preliminary version may have discouraged some students, an observation also made by Court (2014) . It has been proposed that teachers may write less than constructive comments in weaker students' assignments (Bharuthram and McKenna 2006; Court 2014) . Teachers should be cautious of this potentially negative aspect of formative assessment and strive to respect the efforts of less resourceful students.
The experiences of the students were in line with previous studies, showing a majority of students to be positive to the opportunity to rewrite their reports (Court 2014; Covic and Jones 2008; Wingate, Andon, and Cogo 2011) . Contrary to other authors (Court 2014; Wingate, Andon, and Cogo 2011) , we do not, however, consider the amount of time our students dedicated to the revision of their preliminary versions of the reports to be excessive.
At a first glance, the introduction of a peer review process into the assignment was not a success. First, the students were less positive to peer review as compared to feedback from the teachers, and second, the peer reviewed reports and the non-peer reviewed reports did not differ in scores more than marginally in their preliminary versions of the reports. Interestingly, this was not the case for the final versions. Students, who had participated in the peer review process before handing in their preliminary reports, wrote better final reports as compared to students who had not. A speculation would be that the students gained more from judging the quality of another student's report than they did from reading the peer written comments on their own reports (in some cases disappointingly few). Commenting on another student's report may have led to a better understanding of what constitutes quality of psychological reports and how to later on in the process apply the teachers' feedback on the preliminary report. Indeed, it has been suggested that the benefits of providing feedback exceed those of receiving feedback (Cho and Cho 2011) . Giving feedback is related to critical thinking and an understanding of assessment criteria that later can be used to evaluate one's own work and gain insight into how it can be improved, while receiving feedback is more concerned with correcting ambiguities in the content and similar improvements. To provide feedback thus requires higher cognitive functions (Nicol, Thomson, and Breslin 2014) . Another interpretation of the increased quality of the peer-reviewed reports is that the students who chose to go through this process differed from the students who chose not to. They may have differed in ambition, readiness to receive feedback, and may also have had more or less time available for the revision.
While revision of the report was not too time-consuming for the students of the present study, this was not the case for the teachers, who gave detailed feedback to more than fifty students. There is consensus that feedback takes time for the teacher (Bennet 2011; Court 2014) , and whether is worth the effort or not may be questioned (Price et al. 2010) . Crisp (2007, 579) stated: 'there is still a lot more that needs to be known in the quest to ensure that providing feedback to students in higher education is a truly meaningful experience for both students and assessors' . However, we do find the effort worthwhile since the total score of the reports increased on average 2.5 points, with significant increase in all measured domains between the preliminary and the final reports. Also, while the academic procedure did not include formal grading of the preliminary reports, we graded them retrospectively for the study. A comparison with the grades of the final reports revealed that the number of reports graded 'Fail' decreased from twenty-two to five, and the number of reports graded 'Pass with distinction' increased from fifteen to twenty-four. Thus, teacher review seems to have been beneficial for the less accomplished students as well as for the more talented ones.
There are some limitations of the study. One is the rather small sample of individuals included in the study. Another limitation is that we did not randomise the students to participation in the peer review. Further, we did not analyse the content of peer review comments, and thus we do not know how much and in what way it contributed to the quality of the final reports.
A strength, as well as a limitation of the study, is that it took place in an authentic teaching setting. The strength is the ecological validity, and the limitation the difficulty to control for other factors that may have influenced the quality of the students' reports. Also, as teachers we were not blind to which version of the report we assessed. This is clearly a limitation, also shown in previous studies in the field (i.e. Bharuthram and McKenna 2006; Vardi 2012 ). An important methodological aspect of future studies would be to use evaluators without knowledge of the order of the versions.
We are currently planning an in-depth study on peer review in the teaching of psychological report writing. Another future research project in our group concerns the quality of professional psychological reports. Research in this field is scarce, outdated and/or inaccessible. We plan to study the readability and use of technical jargon in psychological reports in a clinical setting in Sweden.
Disclosure statement
No potential conflict of interest was reported by the authors.
Notes on contributors
Åsa Eriksson, PhD, is an adjunct lecturer at the Division of Psychology, Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden. Her research interests are: higher education and forensic psychology.
Liselotte Maurex, PhD, Division of Psychology, Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden. Her research interests are: higher education, borderline personality disorder and executive functions.
ORCID
Liselotte Maurex
http://orcid.org/0000-0002-1968-4321
